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Bioactive glasses: From bone regeneration to soft tissue healing and
personalized therapy
Francesco Baino
Politecnico di Torino, Italy

Abstract
Bioactive Glasses (BGs) were invented fifty years ago by Larry Hench at the University of Florida and have been in clinical use since the
1980s in otology, orthopedics and dentistry. Initially developed as bioactive materials to accelerate the healing of osseous defects, over
the years BGs have proved their potential suitability for a wider spectrum of tissue engineering and therapeutic applications. Classical
applications of BGs are in the field of bone and dental repair; however, the fascinating questions to be answered in the next few years
are: how can BGs be useful in soft tissue regeneration and find applications to treat diseases, such as tumors, that may affect soft internal
organs? This work provides a picture of current experimental evidence supporting the suitability of BGs for applications in contact with
tissues outside the skeletal system, including muscle, nerve, cardiac and lung tissue regeneration, treatment of diseases affecting sensory
organs (eye and ear), cancer radiotherapy via injectable microspheres, healing of gastric ulcers and wound dressing. A prospect for
future research is also provided, highlighting the BG potential associated to advanced therapy via the controlled release of ions, drugs
and growth factors and the stimulation of angiogenesis. The promise of biofabrication for the development of BG-containing composite
constructs for organ regeneration will be also discussed. Current research evolution seems to witness that the potential of BGs is still
partially unexplored and deserves further investigation in the next few years.

Biography
Francesco Baino is a senior assistant professor in the Department of Applied Science and Technology, Politecnico di Torino (Italy). He
received his MSc in Biomedical Engineering (summa cum laude) and his PhD in Materials Science and Technology from Politecnico
di Torino in 2006 and 2010, respectively. He has published about 125 peer-reviewed journal articles and 15 book chapters (H-index =
29), and is author of 4 patents. His current research interests include bioceramics, bioactive glasses and composite biomaterials for tissue
engineering and medical implants, as well as processing and testing of advanced ceramics.
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Polyolefin crystallization: A catalytic perspective
Muhammad Atiqullah
King Fahd University of Petroleum & Minerals, Saudi Arabia

Abstract
Polyolefins, such as polyethylene, ethylene−α−olefin copolymer, and polypropylene are one of the most important families of thermoplastics. Their innumerable applications
and world-wide market make the utilization of olefins, especially ethylene, propylene, 1-butene, and 1-hexene highly profitable. This is why the production of polyolefins (POs)
is an integral part of petrochemical business worldwide; PO research in catalysis, catalyst and polymer characterization, polymer processing, and novel product and application
development continuously thrives since receiving Nobel Prize by Profs Karl Ziegler and Giulio Natta in early 1950s. Catalyst substantially contributes to making new polyolefins
while polymer crystallization significantly affects their processing and end-product properties. The following two factors, among other general ones, predominantly affect PO
crystallization. One is the residual catalyst, and the other is the catalyst active center-mediated microstructure that particularly affects nonisothermal crystallization kinetics.
The virgin PO and end-products implicitly contain residual catalysts which, being of ppm level, cannot be either separated or recycled. More crucially, it is an apparently
abstract entity that exists in as-synthesized POs. Despite so, is it possible to otherwise figure out its structure and electronic environment? If the answer is yes, can this help
reply pending technical questions and add new insights to PO crystallization? A partial list of such questions is as follows. For example, why is Z-N PE is more crystalline
than metallocene PE despite both having linear backnone? Why does the latter experience much greater crystal growth impingement than the latter? Why do they differ in
crystallization rate, crystal dimension and growth, and activation energy? Satisfactory answers are not available in the literature.
In 1971, Ozawa first published the nonisothermal crystallization model. It has two terms - Ozawa exponent (that represents crystal dimension) and a temperaturedependent lumped cooling function. Later on, several models have been reported in the literature. The overall model limitations are summarized as follows. These models
are mostly empirical, not mechanistic. They are not based on fundamental and phenomenological problem formulation. They require multiple cooling rate crystallization
experiments to curve-fit the model parameters, and cannot study single cooling rate crystallization. Additionally, the model parameters do not have adequate physical
significance. Some of them partially represent the crystallization profile, and some encounter linearized double logarithm insensitivity problem. The above models cannot
unfortunately correlate catalyst active center, backbone microstructure, and nonisothermal crystallization phenomena. Therefore, the need to develop a mechanistic
phenomenological model is overdue.
With respect to what has been stated above, this lecture will be divided into four parts. Part I will illustrate how the abstract residual catalyst structure and electronic
environment can be derived using precatalyst and cocatalyst structure, catalyst surface chemistry, and polymerization and catalyst particle fracture mechanism. A supported
catalyst, unlike the unsupported analogue, fractures due to the stress (hydraulic/hydrodynamic force) exerted by the growing polymer chain. The underlying concept with
applications has been already patented by us in the USA.
Part II will address the effects of residual catalyst structure, steric, and temperature on PE crystallinity, crystal growth and dimension, and crystallization rate. All the
PEs were made under comparable polymerization conditions. Each catalyst, without a comonomer, synthesizes linear PE chain. Therefore, the afore-listed crystallization
properties should be similar to comparable but the situation practically differs. This lecture will underscore how dissonant residual catalyst structures and sterics variedly
affect crystal nucleation and growth as well as folding of the PE chain and distribution of the residual catalyst particles in the crystalline and amorphous phases. Henceforth,
the crystallization questions, stated earlier, will be addressed. The present residual catalyst concept equally applies to all olefin polymerization catalyst types, and isothermal
and nonisothermal crystallization as well as to statistical PE copolymers and polypropylenes (with stero- and regiodefects).
Part III will discuss how our new mechanistic nonisothermal crystallization model, developed based on phenomenological consideration and first published in American
Institute of Chemical Engineers Journal in 2013, achieves the following:
•

Overcomes the limitations of the existing models stated above and correlates catalyst active center, backbone microstructure, and crystallization;

•

Offers meaningful crystallization kinetic parameters that represent nucleation process, crystal dimension, entropic frequency factor, and crystallization activation
energy (for single cooling rate crystallization);

•

Represents the entire crystallization profile (induction period, as well as primary and secondary crystallizations);

•

Justifies the invariance of crystallization activation energy;

•

Predicts the comparative role of nucleation and crystal growth rates;

•

Confirms and elucidates, or refutes several intuitive published conclusions; and

•

Generates new insights, results, and explanations in nonisothermal crystallization of ethylene homo- and copolymer, ethylene-b-methylmethacrylate block
copolymer, i-polypropylene (i-PP), and i-PP-graphene nanocomposite.

Part IV will show that the application of residual catalyst concept (as defined and illustrated herein), catalyst active center distribution model, copolymer sequence length
distribution, our new crystallization model, and molecular simulation can develop an integrated, affordable, and useful research program that makes better industrial PO
catalysts and end-products.
This lecture will benefit PO catalyst researchers, processors, and end-product and application developers.

Biography
Dr Atiqullah is a senior research engineer & professor at The Center for Refining and Petrochemicals (CRP) in the Research Institute (RI) of King Fahd University of
Petroleum and Minerals (KFUPM). He is the founding director, and deputy director technical of the Center of Research Excellence in Petroleum Refining & Petrochemicals
(CoRE-PRP). He is the founding member of KFUPM Innovation Center. He obtained his PhD, under the supervision of late Prof Edward B Nauman, in Chemical
Engineering with specialization in Polymer Reaction Engineering from Rensselaer Polytechnic Institute (RPI) at Troy, NY, USA. He teaches, supervises graduate theses and
lectures in polymer short courses in collaboration with the Department of Chemical Engineering at KFUPM.
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Application of polymeric modified zinc coatings for improved protective ability
N Boshkov*, N Boshkova, K Kamburova, N Tabakova, Ts Radeva
Bulgarian Academy of Sciences, Bulgaria

Abstract
Zinc coatings are some of the mostly used sacrificial layers aimed to protect low carbon steels from corrosion. In order to improve their
protective capacity some novel ideas could be applied: obtaining of zinc composite (hybrid) coatings with embedded different types of
polymeric based nanoparticles into the metal matrix; incorporation of inhibitor within kaolinite- or hematite-based nanocontainers
(NCs), the latter being able to release the inhibitor on demand according to the pH occurring changes in the corrosive environment;
application of polymeric modified PANI-SiO2 particles – polyaniline can be used in the form of emeraldine base or emeraldine salt.
Present investigations demonstrate some general ideas and possibilities for improving the protective properties of the ordinary zinc
coatings by applying of materials which are non-toxic and non-harmful to the environment.

Biography
Nikolai Boshkov is a professor and head of Department of Electrochemistry and Corrosion at Bulgarian Academy of Sciences (BAS)
– Institute of Physical Chemistry (IPC-BAS), Bulgaria. He received the MSc degree in Electrochemistry and Corrosion from ChemicalTechnical and Metallurgical University – Sofia in 1984 and PhD degrees in Electrochemistry from Institute of Physical Chemistry,
Bulgarian Academy of Sciences, Sofia, Bulgaria in 2004. He was senior researcher (associated professor) at the Bulgarian Academy of
Sciences (BAS)–Institute of Physical Chemistry (IPC-BAS) during 2004-2016 and has been a professor at the Institute.

Speaker
Session 1

Materials Science and Engineering | Advances in Nano Materials Science
| Nano Materials & Nanocomposites | Electrical, Optical, and Magnetic
Materials |Catalytic Materials & Green Chemistry

Webinar on

Material Science

31 March 2021

Webinar on

Material Science

31 March 2021

Studies for magnetoresistance of ultralow-hole-density monolayer epitaxial graphene
grown on SiC systems
Chiashain Chuang1, 2*, Chieh-Wen Liu2, 3, Yanfei Yang2, Wei-Ren Syong4, Chi-Te Liang4 and Randolph
E Elmquist2
Chung Yuan Christian University, Taiwan
National Institute of Standard and Technology, USA
3
Case Western Reserve University, USA
4
National Taiwan University, USA
1
2

Abstract
In this talk, I focus on detailed measurements on ultralow-density p-type monolayer epitaxial graphene, which has yet to be extensively
studied. The measured resistivity ρxx shows insulating behavior in the sense that ρxx decreases with increasing temperature T over a
wide range of T (1.5 K ≤ T ≤ 300 K). The crossover from negative Magneto Resistivity (MR) to positive magnetoresistivity at T = 40 K in
the low-field regime is ascribed to a transition from low-T quantum transport to high-T classical transport. For T ≥ 120 K, the measured
positive MR ratio [ρxx(B) − ρxx(B = 0)]/ρxx(B = 0) at B = 2 T decreases with increasing T, but the positive MR persists up to room
temperature. Our experimental results suggest that the large MR ratio (~100% at B = 9 T) is an intrinsic property of ultralow-chargedensity graphene, regardless of the carrier type. This effect may find applications in magnetic sensors and magnetoresistance devices.

Biography
Chiashain is currently working as an assistant professor at Department of Electronic Engineering in Chung Yuan Christian University.
His research interests are nanodevice fabrications, quantum transport measurements, novel material growth and spintronics.
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Design of visible-light responsed air purification structure based on nanofibers
Shan-Jiang Wang*, Xiao-yang Zhang and Tong Zhang
Southeast University, China

Abstract
As main composites of pollutants, Particulate Matters (PMs) and organic gases are a serious threat to human health. Exploring and
developing air purification filter technology with high-efficiency and multi-functional is regarded as the key to solve these problems.
In recent years, the design of air purification structures combining photocatalytic materials and PM adsorption filters has received
extensive attention. However, the existing PM adsorption filter still has the problems of large volume, multiple layers and unadjustable
hole size, and most of the mechanisms in photocatalysis relies on ultraviolet light which may causes potential harm to the human body. In
response to these problems, we have designed a three-dimensional, flexible, multi-layer nanofiber air purification structure loaded with
visible light-responsive photocatalytic materials. First, a kind of visible light-responsive photocatalytic material of metal-semiconductor
composites based on the “hot electron” mechanism was designed. Its light absorption band edge covers the entire visible light band. The
introduction of plasmonic metal nanostructures, Not only can it be used as an antenna to enhance light absorption, but it also breaks
the inherent band gap limitation of semiconductor materials. Secondly, using electrospinning technology, a three-dimensional nanofiber
structure with high specific surface area, controllable aspect ratio, and adjustable void size was prepared. The surface chemical group of
this nanofiber structure makes it possess extremely strong adsorption capacity for PMs and organic gases both. Finally, a programmable
brushing method is used to uniformly load the photocatalytic material on the surface of the nanofibers. This composite air purification
filter exhibits excellent PM adsorption capacity and photocatalytic decomposition of organic pollutants, and is expected to provide new
design ideas and technical methods for the development of new air purification devices in the future.

Biography
Shan-Jiang Wang is currently working in Southeast University, His major research is in design and fabrication of new metal-dielectric
micro-nano structures and devices.
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Microstructure refining and impact strength increase in grey and white irons by
means of “regenerative” heat treatment
Igor Tkachenko*, Kostyantin Tkachenko and Victoria Miroshnichenko
Priazovsky State Technical University, Ukraine

Abstract
Recently developed “regenerative” heat treatment has shown its unprecedented effectiveness in improving microstructure and impact
strength of as cast and hot deformed structural alloy steels. Based on generality of the background principles of the treatment, the
analogous effects are also expected to appear in heterophase polycrystalline alloys with coarse initial microstructures which include big
in size second phase particles of various morphology. The most widely used alloys of the type are grey and white irons. Three grades of
the industrial irons were researched: two grades of grey irons with spheroid graphite inclusions and relatively small plate-like ones; alloy
high-Cr quasi-eutectic white iron with big in length, plate-like, probably, special carbide particles. Optimal variants of the “regenerative”
heat treatment for the irons were revealed. Particularly, it was shown the considerable increase of the impact resistance of the grey irons
up to ~ 520 kJ/m2 - for each iron type after the “regenerative” treatment regime similar to that used for the structural steels investigated.
Meantime, microstructure refinement and homogenizing in the white iron were observed only after repeating the optimal “regenerative”
treatment no less than twice. The differences of the optimal “regenerative” heat treatment variants for the researched two groups of the
irons were explained by the features of the nano-sized matrix phase grains formation on inter-phase boundaries of various curvature or
the levels of surface energy in a unit volume of a second phase particles.

Biography
Igor Tkachenko has over 25 year experience in improving quality and reliability of bulk alloy steel industrial products for demanding
applications. He developed a number of novel research techniques and industrially employed steel heat treating technologies. The
reported results are findings of particular efforts within the frame of his early developed and industrially verified approach to solving the
problems relating to the multi-element alloys and multi-parameter manufacturing technologies.
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GaAs nanowire growth studied in situ
Carina B Maliakkal*, Erik K Mårtensson, Marcus Tornberg, Daniel Jacobsson and Kimberly A Dick
Lund University, Sweden

Abstract
Semiconductor nanowires are promising candidates for future technology related to miniaturized optoelectronics, electronics, sensors
and qubits. The growth of nanowires using a metal catalyst is understood in terms of the Vapor-Liquid-Solid (VLS) mechanism.
Accordingly, the reactant supplied in the vapor phase dissolves in the liquid catalyst, supersaturates and eventually precipitates layer-bylayer as a solid nanowire. However, an extensive understanding of the growth dynamics required for engineering materials for future
nanotechnology applications is still incomplete. In situ growth of nanostructures inside a Transmission Electron Microscope (TEM) can
be used to understand the growth dynamics.
GaAs nanowires were grown using Au (gold) nanoparticles as catalyst in an aberration-corrected environmental TEM connected to an
MOCVD system. The composition of the catalyst particles was measured in situ while the nanowire is growing to find there is significant
amount of Ga alloyed into the Au seed particle, but there is hardly any As in the catalyst.
The growth of individual layers was videographed at high-frame-rate. Growth dynamics in nanowires have two important parts – first
is the nucleation of each layer at the catalyst-nanowire interface, second is the lateral growth of the nucleus to a full bilayer. We define
growth time for each bilayer as the ‘layer-completion time’ and the waiting time between successive layers as ‘incubation time’. Typically
most theoretical models assume the layer completion to be instantaneous. This was valid for growth of elemental nanowires (eg. Si, Ge).
However, we see here that in the case of GaAs, a compound nanowire, the layer completion is not instantaneous. This can be explained on
the basis of the low As concentration. The layer completion and incubation times were investigated with two sets of experiments – an Asprecursor series and a Ga-precursor series. We demonstrated independent control of nucleation and layer growth using precursor flow.

Biography
Carina currently working as a researcher at Lund University, Sweden. During postdoctoral research, she investigated compound nanowire
growth in situ while the nanowire is growing using transmission electron microscopy. Her PhD research at TIFR, India was based on
understanding the growth of III-V semiconductor nanowires.
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Mesoporous silica nanoparticles for β-glucosidase immobilization: Pore size and morphology effect
A Costantini2*, V Califano1, B. Silvestri2, V. Venezia2 and F. Sannino2
Istituto Motori-CNR, Italy
Università degli Studi di Napoli Federico II, Italy

1
2

Abstract
Fossil fuels depletion and environmental pollution have led to the search for alternative, environmentally sustainable and renewable
energy sources, including biofuels.
Lignocellulosic biomass is considered a strategic source of biofuels. The main component of lignocellulosic biomass is cellulose, a
polymer composed of cellobiose units that can be hydrolyzed to glucose, which is easily fermented in biofuels, such as ethanol and
butanol. The enzymatic hydrolysis of cellulose is carried out by a complex of enzymes collectively called cellulases. Of these, β-glucosidase
acts in the last stage of hydrolysis and constitutes the bottleneck of the whole process, as it performs the hydrolysis of the cellobiose, an
inhibitor of the other cellulolytic enzymes. However, for the hydrolysis process to be economically advantageous, β-glucosidase must
be provided with stability and recyclability. Immobilization on insoluble supports provides a possible route. A variety of organic and
inorganic materials are available for immobilization. Among these, mesoporous silica nanoparticles represent excellent candidates, as
they possess high surface area, easily modulated pore morphology and versatile chemical functionality. The immobilization in porous
materials also promotes greater stability of the biocatalyst, thanks to limited exposure to environmental factors and the constraints of the
conformational freedom of the polypeptide due to interactions with the pores walls.
In this work, we studied the effect induced by a different morphology of the pores on the catalytic performances and on the operational
stability of β-glucosidase in the reaction of cellobiose hydrolysis. Two types of mesoporous silica were synthesized: Wrinkled Silica
Nanoparticles (WSN) and Tannic Acid-Templated Mesoporous Silica Nanoparticles (TA-MSNPs) with different contents of the polyphenol.
The results showed that the activity of the immobilized biocatalyst depends on the pore size and, above all, on their morphology.

Biography
Aniello Costantini is a professor of Chemistry. He is part of the Department of Chemical Engineering, Materials and Industrial Production
at the University of Naples Federico II. He received his Master Science (Laurea) in Engineering with full marks and honours from the
University of Naples Federico II. He received his PhD in Materials Engineering from the same University. He appeared as author in more
than 100 publications in international high quality peer reviewed journals. His research work has been focused on the design, synthesis
and characterization of glasses, ceramics, glass-ceramics and nanostructured organo/inorganic hybrids.
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Influence of anodization conditions on anodic oxide morphology
and propertiesz
Marta Michalska-Domanska
Military University of Technology, Poland

Abstract
Anodization is a relatively cheap and uncomplicated method for nanostructured anodic oxide production, where the materials with
greatest popularity are Anodic Aluminium Oxide (AAO) and Titanium Anodic Oxide (ATO). The AAO is a key for traditional corrosion
protection as well as suitable template for nanofabrication. The importance of ATO still growing because of applications in photovoltaics
and water purification systems. From this point of view the changes of morphology and properties of anodic oxides occurring
simultaneously with changes of electro-oxidation conditions are a very important factor, which should be taken into consideration
in AAO and ATO producing. The effect on morphology and properties of AAO was investigated for different anodization voltage,
temperature, time, type of electrolyte and its concentration. It is widely accepted that during the growth of AAO the anions presents in
the electrolyte are being incorporated into the growing oxide, what can be used to change the composition as well as the properties of
oxide. However, we show that also a usually neglected parameter, the interelectrode separation, affects the anodic oxides features. In this
work I focused on the effect of anodization parameters on morphology, composition and properties of AAO and ATO oxides in standard
and viscous electrolytes.

Biography
Dr Michalska-Domanska is an assistant professor at Institute of Optoelectronics, Military University of Technology. She graduated in
Physical Chemistry at University of Warsaw, completed her PhD at Military University of Technology (MUT, Poland). She took part in
COST project (Action MP 1302) in short intership in University of Tybingen, Germany. She has done her postdoc in corrosion science
(AlMagic grant) at TU Delft, Netherlands. She is an expert in the electrochemical synthesis of nanomaterials, especially in anodization
of aluminium and titanium as well as influence of the materials state on its properties. She works in materials science field and focus
especially on synthesis and characterization of nanomaterials for photovoltaics, biomedical and spectroscopic application.
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Semi-autonomous computational pitting corrosion model of magnesium alloys
Chia-Jung Chang1, Chih-Han Chang1 and Tin-Kan Hung2
National Cheng Kung University, Taiwan
University of Pittsburgh, United States

1
2

Abstract
Although magnesium alloys have great potential as biomedical materials, at this stage, it is difficult to control the corrosion rate of implants
to maintain mechanical properties before tissue healing. Current research focuses on improving the corrosion resistance of materials
or implant surfaces. However, the spatial characteristics of magnesium alloys are critical to the mechanical properties of the implant,
especially in the pitting behavior of the magnesium alloy, which will lead to a more serious collapse of the implant. Unfortunately, there
are still many limitations with current computational pitting corrosion models. In order to study the pitting corrosion of magnesium alloy
implants in space more comprehensively and practically, we developed a three dimensional model of semi-autonomous computational
pitting corrosion of magnesium alloy pitting based on the Monte Carlo method. The initial setting of the model is to set the corrosion
probability based on the number of exposed surfaces and oxidation characteristics of the elements. The simulation results are compared
with the 500-hour corrosion experiment with Micro-CT images, and finally, a good consistency is obtained. From the research results, it
can be seen that the characteristics of the oxide layer on the surface of the implant may be the main factor affecting the corrosion pattern
of the magnesium alloy. This will be the key to the development of magnesium alloy implants, and it also demonstrates the potential of
the pitting corrosion simulation model of this study to assist in the development of biodegradable implants. The computational model
shows further development of pitting corrosion to 3000 hours.

Biography
Prof Hung currently working as a professor at the Department of Bioengineering. He received his BS in Hydraulic Engineering in 1959
from the National Cheng Kung University, Tainan; MS in Civil Engineering in 1962 from the University of Illinois, Urbana-Champaign;
and PhD in Mechanics and Hydraulics in 1966 from the University of Iowa. He served as a research engineer and instructor for a year at
the Iowa Institute of Hydraulic Research. As an assistant professor, he jointed Professor George Bugliarello at Carnegie-Mellon University
in 1967 to develop bioengineering education and research and became an associate professor in 1970. Since 1975, he has worked for the
University of Pittsburgh as a research professor of Bioengineering, Civil Engineering and Neurosurgery.
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A new nanomedicine to enable simultaneously radiation, photodynamic,
microdynamic and sonodynamic therapies for deep cancer treatment
Wei Chen
University of Texas, USA

Abstract
Cancer is a class of diseases in which a group of cells display uncontrolled growth. Every year, about 562,340 Americans are expected to
die of cancer, more than 1,500 people a day. Cancer is the second most common cause of death in the US, exceeded only by heart disease.
In the US, cancer accounts for nearly 1 of every 4 deaths. Early detection and effective treatment are the best hope for cancer patients.
Photodynamic Therapy (PDT) is a promising recipe for cancer treatment. However, the difficulty of light penetration into deep tissue has
hitherto prevented the application of photodynamic therapy for deep cancer treatment. The three components that are required for PDT
are oxygen, photosensitizers, and light. It is commonly accepted that singlet oxygen is the predominant cytotoxic agent produced during
PDT. Therefore, PDT efficiency is largely determined by the yield of singlet oxygen, which is a product of photosensitizer structure,
light absorption characteristics (intensity and wavelength), and oxygen concentration. Light must be delivered to the photosensitizers
to activate them. Light in the near infrared range of 700-900 nm, provides best tissue penetration. All current porphyrin-derived PDT
compounds, such as Photofrin, have a strong absorption band near 400 nm called the soret band. The soret band absorption is more than
10 times stronger in intensity than the absorption at 630 nm. Unfortunately, attempting to activate porphyrins through absorption at the
soret band is not practical because blue light has minimal penetration into tissue; thus, direct photodynamic therapy is not efficient for
deep cancer treatment.
To solve the problem of light penetration and to enhance the PDT treatment for deep cancers, I have proposed a new PDT system in
which the light is provided by afterglow nanoparticles with attached photosensitizers. When the nanoparticle-photosensitizer conjugates
are targeted to tumor and stimulated by X-ray during radiotherapy, the particles will generate light to activate the photosensitizers for
photodynamic therapy. Therefore, the radiation and photodynamic therapies are combined and occur simultaneously, and the tumor
destruction will be more efficient. More importantly, it can be used for deep tumor treatment as X-ray can penetrate deep into the tissue
such as breast and prostate cancers. This novel modality is called Nanoparticle Self-Lighting Photodynamic Therapy (NSLPDT). In this
presentation, I will report the progress of the research in my group on the design, synthesis and evaluation of nanoparticle conjugates for
photodynamic therapy, particularly the new nanomedicine we invented.

Biography
Dr Wei Chen is working as a full professor of Nano-Bio Physics at the Physics Department, The University of Texas at Arlington. In
2006, he joined UTA as an assistant professor in Nano-Bio Physics and was promoted to associate professor in 2011 and a full professor
in 2013. He pioneered the photostimulated luminescence of nanoparticles and the nanoparticle self-lighting photodynamic therapy for
cancer treatment. He has been funded by National Natural Science Foundation of China, President Special Funds of Chinese Academy
of Science, NSF, NIH, DHS, DOE, Army Medical and Air Force Office, DTRA and Industry. He has 11 US patents granted and 10 US
patents pending. He has co-authored more than 240 journal publications.
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Catalytic activity of noble metal nanoparticles – Models and mechanisms
Libor Kvitek*, Petr Suchomel, Lucie Hochvaldova, Tomas Strysovsky, Karolina Simkovicova,
Ales Panacek and Robert Prucek
Palacky University in Olomouc, Czech Republic

Abstract
The noble metals are known as excellent catalysts, in many cases, these are technologically interesting reactions, such as the oxidation
of carbon monoxide on a gold catalyst. The metal nanoparticle form represents a good possibility to increase the usefulness of metal
catalysts in connection with an increase in the specific surface area. And at the same time, economic cost is reduced by reducing the
consumption of precious metals. From this perspective, these nanoparticles also become a frequent object of studying their catalytic
activity using model reactions. The heterogeneous catalysis model according to Langmuir and Hinshelwood (LH) is commonly used to
evaluate the course of these model reactions but it is not only one possible mechanism.
The problem of finding the basic mechanism of heterogeneous catalysis is presented on the comparison of catalytic activity of gold and
silver nanoparticles. Reduction of nitrophenol to aminophenol with sodium borohydride was chosen as a model reaction. Analysis of the
obtained kinetic data showed that the LH model of heterogeneous catalysis can be used for catalysis with silver nanoparticles. However,
in the case of gold nanoparticles, the kinetic data are better represented by the model by Eley and Rideal (EL). The reason for this different
catalytic behaviour may be the different affinity of both metals to the reactant and the product of the respective redox reaction.
The second problem of evaluating the catalytic activity of different metal nanoparticles is illustrated on a series of platinum metal
nanoparticles in the same model reaction. The nanoparticles Pt, Pd, Ir, Ru, Rh and Os were tested. In most cases, a slow initial reaction
period was observed in the kinetic experiments which significantly influence reaction rate and must be taken into account beside the rate
in the main reaction period.
The authors acknowledge financial support from ERDF project “Development of pre-applied research in nanotechnology and
biotechnology” (No. CZ.02.1.01/0.0/0.0/17_048/0007323).

Biography
Libor Kvitek obtained a MSc degree (Physical Chemistry) at Charles University in Prague and PhD degree at the same university. He is
working at the Palacky University in Olomouc, as an associate professor. His research specialization is preparation, characterization and
application of the metal nanoparticles. He working mainly with metal nanoparticles and studying their antibacterial and catalytic activity.
He is interested mainly in the fields of the catalytic hydrogenation of carbon dioxide using iron oxide based catalysts and also in the size
dependency of catalytic activity of the noble metal nanoparticles.
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Phase transformations in the bonding zone of explosively welded sheets
Henryk Paul
Polish Academy of Sciences, Poland

Abstract
Microstructure of Explosively Welded (EXW) clads have been extensively examined over the last half century. However, reports on the
morphology of the joint area are quiet contradictory. In this work, the microstructure of EXW joint formed among parallel reactive
metals (Ta, Ti, Nb or Zr) and steel plates were examined using Scanning (SEM) and Transmission (TEM) Electron Microscopy equipped
with energy dispersive spectrometry as well as synchrotron radiation. The studies were focussed on near-the-interface microstructure
changes and possible interdiffusion between plates.
Multiscale analyses revealed a complex microstructure of the interfacial layers, which consists of characteristic features. The macroscale analysis showed that the interface(s) between joined plates were deformed to a wave-shape with solidified melt inclusions located
preferentially at the crest of the wave and in the wave vortexes. The interfaces were outlined by a characteristic sharp transition, indicating
that there was no mechanical mixing between the welded metals in the solid state. The micro-/nano- analyses revealed that the melted
zones were non-homogeneous and showed non-uniform swirl-like areas of similar contrast; the melted zones hardness was 2 to 3 times
higher than those measured in the parent materials. Special attention was paid on the description of the very thin reaction layer of about
50 - 100 nm thickness, which might be invisible for other than TEM observation methods. A thin or extremely thin layer of the solidified
melt is usually composed of several sublayers of different structure (amorphous/nanograins/coarser grains) and alternating chemical
composition. Their presence proves that the proper explosive welding always incorporates the melting of thin surface layer of joined
materials. The parent plates appear to be affected by explosive welding exhibiting a strong increase of dislocation density near the joint.
However, dislocation free columnar grains adjacent to large melted zones were also observed.

Biography
Prof Henryk Paul received Dr Eng at Institute of Metallurgy and Materials Science (IMMS), Polish Academy of Sciences in Krakow
(Poland) in 1989. After working as an assistant professor, he was promoted to an associate professor in 2003 and to a full Professor in
2010, all in IMMS. He is the author more than 250 original papers, 22 book chapters, and 20 review papers on different aspects of phases
transformation. His research interests include explosive welding technology, plastic flow instabilities formation during metallic materials
formation, recovery and recrystallization. He has served as a plenary, keynote or invited speaker at 20 international conferences. His
publications receive 1500 citations (h-index: 25) according to Scopus.
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Temperature effect on cationic-based multilamellar vesicles in a cosmetic cream
Luigi Gentile
University of Bari, Italy
Center for Colloid and Surface Science (CSGI), Italy

Abstract
A considerable number of factors, the nature of the continuous and dispersed phases, the phase volume ratio, particle size distributions
and consequently thermal treatment influences the rheological properties of emulsions and gels. The mechanical properties, physical
state, and colloidal structure of a multilamellar vesicle-based gel network formulated with cetrimonium chloride (CTAC) and cetearyl
alcohol in water are highly affected by thermal treatment. In particular the gels, formed by fast and slow cooling from a high temperature
mixture, with identical compositions, were investigated. The elastic, G’, and the viscous, G”, moduli were detected to be ca. 4 times higher
for fast and slow cooling, respectively. Small Angle X-Ray Scattering (SAXS) revealed a local lamellar structure with periodic repeat
distances of 31.4 and 28.5 nm for fast and slow cooling, respectively. The confocal microscopy reveals a spherical topology, i.e. presence
of Multilamellar Vesicles (MLVs). The water self-diffusion NMR allows the volume fraction determination, respectively. These data on
the supramolecular aggregates allow rationalizing the mechanical behavior of the two samples. The large mechanical differences between
the two concentrated gel systems made of CTAC/Cetearyl alcohol in water, by fast a slow cooling is mainly due to the MLVs size and their
difference in bending rigidity, and in a second extent to the volume fraction.

Biography
Luigi Gentile is a lecturer in physical chemistry at the Department of Chemistry at University of Bari “Aldo Moro”, Bari, Italy. He is also a
permanent member of the Center for Colloids and Surface Science (CSGI), Florence, Italy; of the European Colloid and Interface Society
(ECIS); the Italian Society of Chemistry (SCI). He was a permanent researcher at the Department of Biology at Lund University, Sweden
from 2016 to 2018. His research focuses colloidal and nanostructured complex fluids, for instance, colloidal suspensions, emulsions,
liquid crystals, and polymers. He has more the 45 papers in peer reviewed journals.
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Influence of low and extreme heat fluxes on thermal degradation of carbon fibre-reinforced polymers
Johannes Bibinger1*, Sebastian Eibl2 and Hans-Joachim Gudladt1
University of the Federal Armed Forces in Munich, Germany
Bundeswehr Research Institute for Materials, Germany
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Abstract
This study considers the influence of different irradiation scenarios on the thermal degradation of Carbon Fibre-Reinforced Polymers
(CFRP). Real threats are simulated, such as fires with long-lasting low heat fluxes and nuclear heat flashes with short-lasting high heat
fluxes. For this purpose, coated and uncoated quasi-isotropic samples of the commercially available CFRP HexPly® 8552/IM7 are
thermally irradiated from one side by a cone calorimeter and a xenon short-arc lamp with heat fluxes between 5 and 175 W/cm2 at
varying time intervals. The specimen temperature is recorded on the front and back side as well as at different laminate depths. The
CFRP are non-destructively tested with ultrasonic testing, infrared spectroscopy (ATR-FTIR), Scanning Electron Microscopy (SEM)
and microfocused computed X-Ray tomography (μCT). Destructive tests are performed to evaluate the mechanical properties in terms
of Interlaminar Shear Strength (ILSS), compressive and tensile strength. The irradiation scenarios vary significantly in heat flux and
exposure time. Thus, different heating rates, radiation effects and temperature distributions occur. This leads to unequal decomposition
processes, which affect the sensitivity of the strength type and damage behaviour of the specimens. However, with the use of surface
coatings thermal degradation of composite materials can be delayed.

Biography
Johannes Bibinger is currently working at University of the Federal Armed Forces in Munich, Aerospace Engineering (PhD), previously
he worked at University of Applied Sciences in Munich, Micro- and Nanotechnology (MSc) and also in University of Applied Sciences in
Munich – Chemical Engineering (B Eng.).
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Ion-beam patterning for controlled magnetic anisotropy in 1D and 2D nanostructures
Ajay Gupta
Amity University, India

Abstract
Anisotropic patterning of surfaces of magnetic films has been conventionally used to generate uniaxial magnetic anisotropy. In a
controlled manner, uniaxial magnetic anisotropy can be generated by periodic nanopatterning of the surfaces of the substrate by ionbeam erosion. We have produced nano-rippled Si substrates, with high aspect ratio, using oblique angle irradiation with 5 keV N2+ ions.
A variety of complementary techniques like soft x-ray absorption spectroscopy, x-ray reflectivity, small angle x-ray scattering have been
used to study the development of nanoripples.
Evolution of magnetic anisotropy in cobalt films deposited on such patterned substrates has been studied using magneto-optical Kerr
effect, in situ during the growth of the film. Film thickness dependence of the magnetic anisotropy allows us to elucidate the evolution of
the spin alignment in the film, and to discern different contributions to the anisotropy.
One dimensional magnetic nanowires of amorphous CoFeB have been produced by glancing angle deposition of the material on the
nanorippled substrate. As expected, such 1D structures exhibit a much stronger magnetic anisotropy as compared to a film. However,
unexpectedly, the direction of easy axis of the uniaxial magnetic anisotropy is found to be tilted by 250 away from the axis of the
nanowires. The behaviour is explained in terms of the detailed microstructure of the nanowires as elucidated using small angle x-ray
scattering.

Biography
Ajay Gupta is currently working at Center for Spintronic Materials, Amity University UP, Noida, India.
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Catalytic mechanism and product specificity of Protein Arginine Methyltransferase
PRMT7: A study from QM/MM molecular dynamics and free energy simulations
Hong Guo1*, Ping Qian2, Tao Yu3
University of Tennessee, USA
Shandong Agricultural University, China
3
University of North Dakota, USA
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2

Abstract
Understanding the origin of high catalytic efficiency and selectivity/promiscuity of enzyme- catalyzed reactions is of considerable interest.
Such understanding would, in addition to being of fundamental scientific importance, also improve the basis for designing inhibitors,
efficient drugs and enzyme mimics. Nevertheless, our understanding how enzymes achieve high catalytic efficiency and selectivity/
promiscuity is still lacking, and this is the case for Protein Arginine Methyltransferase 7 (PRMT7) as well. Here Molecular Dynamics
(MD) and free energy (PMF) simulations along with the use of mixed Quantum Mechanical/Molecular Mechanical (QM/MM) potential
are performed for wild-type PRMT7 and E172Q, E181Q and Q329A mutants, and the catalytic mechanism, product specificity, and the
role of key residues for the PRTM7 activity are investigated. The main strategies of PRMT7 in reducing the activation barrier for methyl
transfer that are found in this study include (1) formation of reactive (near attack) conformations for the substrate Arg, (2) strengthening
the active-site interactions at the transition state, and (3) generation of more effective nucleophiles by changing charge distributions
on the target Arg through active-site interactions. More importantly, it is shown that it is a combination of these different factors that
determines the PRMT7 methylation activity and substrate/product specificity.

Biography
Guo is a professor at Dept of Biochemistry & Cellular and Molecular Biology, University of Tennessee. He is also a senior member at
Center for Molecular Biophysics, UTK/Oak Ridge National Lab. He obtained his PhD degree in Chemical Physics from Department of
Chemistry and Chemical Biology, Harvard University. His research has focused on understanding structure and function of biopolymers
such as proteins and determining catalytic mechanisms and origin of substrate/product specificity or promiscuity of enzymes. He applies
different computational approaches in his research, including, but not limited to, molecular dynamics and free energy simulations with
mixed quantum mechanical/molecular mechanical potentials and protein structure prediction.
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Selective laser sintering vs fused deposition modeling: Effect of filler orientation on
the mechanical properties of carbon fiber reinforced polymers
Elisa Padovano1*, Claudio Badini1, Rosario De Camillis1, Luca Gili2, Mario Pietroluongo1, Vito
Lambertini2
Politecnico di Torino, Italy
Centro Ricerche Fiat, Italy
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Abstract
Thanks to their attractive properties such as high strength, lightness and good chemical resistance, Carbon Fiber-Reinforced Polymers
(CFRP) has received great attention in recent years. The main limitations for these materials are linked to their relative high cost and
the complex manufacturing process. Additive manufacturing techniques represent a promising alternative to process CFRP with short
manufacturing cycle time and at low production cost.
This work focuses on the characterization of composites processed by selective laser sintering and fused deposition modeling techniques,
and studies the effect of filler orientation on their mechanical properties. The materials under investigation were constituted by polyamide
matrices reinforced with carbon fibers in a similar amount and showing similar length. Two main factors are found to affect the materials
mechanical behavior: the building directions (XY, YX e ZX for SLS and XY, XZ e ZX for FDM samples respectively) and the orientation
of the reinforcement, which depend on the processing method.
The movement of the recoater during the SLS process allows in fact the fibers alignment. In XY specimens the fibers are preferentially
oriented parallel to the specimen axis; during the tensile tests the fibers are so parallel to the direction of load application showing their
strengthening effect. Sample with building orientation YX and ZX show lower mechanical properties because of the fibers are oriented
perpendicular to the direction of load application.
For FDM components, the XY and XZ specimens show similar mechanical behavior; on the contrary, ZX samples results the less
performing. For the latter, the fibers orientation and the orientation of the interfaces between layers play a key role on the mechanical
properties.

Biography
Elisa Padovano graduated in Chemistry at University of Torino. She started her research fellowship at Politecnico di Torino where she
remained to complete her PhD in Materials Science and Technology. She is actually an assistant professor at the Department of Applied
Science and Technology of Politecnico di Torino. Her primary area of expertise is the processing and the characterization of composite
materials. Because of increasing interest of scientific and community for additive manufacturing technologies, which enabled to make
high quality and high-performance materials faster and cheaper respect traditional manufacturing processes, the attention of Elisa
Padovano’s activities are recently focused on AM processes. Specifically, she is involves in producing and characterizing polymer-based
composites through selective laser sintering and fused deposition processes.
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Chemical doping of Langmuir-Blodgett assembled graphene films
Ivana R Milošević1*, Borislav Vasić1, Aleksandar Matković2 and Jasna Vujin1
University of Belgrade, Serbia
Montanuniversitӓt Leoben, Austria
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Abstract
Graphene has been identified as a promising material in electronics, especially as an electrode with the appropriate Work Function
(WF). Graphene displays ability to have two different roles as an electrode in electronic and optoelectronic devices (as an anode and
a cathode). To achieve the desired performance of the devices, tuning the electrodes’ WF is very important. By modulating the WF,
band-structure alignment at the interface can enhance the efficiency of carrier transport and lower contact resistance, thus improving
performance of the devices. Chemical doping represents the effective method for modulating the WF by charge transfer between the
graphene sheet films and dopants, especially in the cases where graphene fabrication procedure results with many exposed basal-plane
edges of graphene. Graphene Sheet (GS) dispersions were obtained from liquid-phase exfoliation of graphite and films were prepared
using Langmuir-Blodgett Assembled (LBA) method. Such fabrication pathway is compatible with low cost and large scale fabrication.
With the LBA method, GS self-assemble at the water-air interface forming a film. Different approaches for chemical doping can be
applied to LBA graphene films. In the first approach, doping with nitric acid was done after film formation and a fivefold improvement
of sheet conductivity was achieved (doi:10.1088/2053-1583/3/1/015002). This process does not affect electrodes’ transparency. In the
second approach doping with Li and Au salts was done during the film formation in the LBA process. Li and Au standard solutions
were introduced instead of the water in the LBA technique. Au-based salts increase the WF of the films (p-doping), while Li-based salts
decrease it (n-doping). As a result, this method allowed to tune the WF of graphene electrodes in a range of 0.7 eV (doi.org/10.1038/
s41598-020-65379-1). Chemical doping of LBA graphene films is a simple and low-cost method for modulating WF, thus can widen their
possible applications in low-cost optoelectronic devices.

Biography
Ivana R Milošević defended her PhD thesis (2014) at the Faculty of Physical Chemistry, University of Belgrade, Serbia. She is an assistant
research professor at “Laboratory for 2D materials” at Centre for Solid State Physics and New Materials, Institute of Physics Belgrade.
From 2020 she is Head of the Laboratory. Earlier, her experimental work was focused on environmental issues. Recently, the field of
research has been expanded to synthesis of 2D materials, fabrication of thin and transparent films of 2D materials, chemical doping of
2D materials and their potential application in flexible and printed optoelectronics.
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Lithium-Ion battery its implication and its positive impact on the environment
Yahaya Kudush Kawa
Njala University, Sierra Leone

Abstract
In Chemistry, periodic Chemistry has become a major concern to chemist over the years. Group one elements have a great tendency
to generate energy. Lithium is at the top of the periodic table, has attracted chemist to lay more enforces to study it features unique
characteristic among the other group one elements. Its element containing just a single valence electron (1s 2 2s 1). Most chemists have
used it to make it as batteries, for communications, studies and even in a motor car. After hitting the news last year three scientists behind
its development were awarded the 2019 Nobel Prize for chemistry.
Even though lithium has a lot of positive effects on human, the challenges which may cause long term effect in a developing country are
how to dispose of it when it is out of uses. It is just exposed in the dumping sites with no effective measured, and this will lead to effects
on the soil, air. water bodies in such environment, when the concentration of it high in the three medium i.e. soil, water and air, become
toxic, which will cause adverse effects on the kidneys, the thyroid gland in human and if these organs are not properly functioning, In
most cases, lithium-associated renal effects, well will lead to death. Because of its toxicity in the environment, some regulatory body
such as Pipeline and Hazardous Materials Safety Administration (PHMSA) has outline rules and regulation to lithium batteries for
transportations and commerce to protect the global environment and other aquatic organisms

Biography
Yahaya Kudush Kawa is currently working in the Department of Chemistry at Njala University.

Webinar on

Material Science

31 March 2021

Characterization of the ignitability and flame regression behaviour of flame retarded
natural fibre composite panel
TO Suoware1, SO Edelugo2 and CO Amgbari1
Federal Polytechnic, Nigeria
University of Nigeria, Nigeria
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Abstract
Natural Fibre Composites (NFC) are becoming very attractive especially for automotive interior and non-structural building applications
because they are biodegradable, low cost, lightweight and environmentally friendly. NFC are known to release high combustible products
during exposure to heat atmosphere and this behaviour has raised concerns to end users. To improve on their fire response, Flame
Retardants (FR) such as Aluminium Tri-Hydroxide (ATH) and Ammonium Polyphosphate (APP) are incorporated during processing
to delay the start and spread of fire. In this paper, APP was modified with Gum Arabic Powder (GAP) and synergized with Carbon Black
(CB) to form new FR species. Four (4) FR species at 0, 12, 15 and 18% loading ratio were added to oil palm fibre polyester composite
(OPFC) panels as follows; OPFC12%APP-GAP, OPFC15%APP-GAP/CB, OPFC18%ATH/APP-GAP and OPFC18%ATH/APPGAP/CB. The panels were produced using
hand lay-up compression moulding and cured at room temperature. Specimens were cut from the panels and these were tested for
ignition time (Tig), Peak Heat Released Rate (HRRp), Average Heat Release Rate (HRRavg), peak mass loss rate (MLRp), residual mass
(Rm) and Average Smoke Production Rate (SPRavg) using cone calorimeter apparatus as well as the available flame energy (ɸ) in driving
the flame using radiant panel flame spread apparatus. From the ignitability data obtained at 50kW/m2 Heat Flux (HF), it shows that
the hybrid FR modified with APP that is OPFC18%ATH/APP-GAP exhibited superior flame retardancy and the improvement was based on
comparison with those without FR which stood at Tig = 20s, HRRp = 86.6kW/m2, HRRavg = 55.8kW/m2, MLRp =0.131g/s, Rm = 54.6%
and SPRavg = 0.05m2/s representing respectively 17.6%, 67.4%, 62.8%, 50.9%, 565% and 62.5% improvements less than those without FR
(OPFC0%). In terms of flame spread, the least flame energy (ɸ) of 0.49kW2/s3 for OPFC18%ATH/APP-GAP caused early flame regression. This was
less than 39.6kW2/s3 compared to those without FR (OPFC0%). It can be concluded that hybrid FR modified with APP could be useful in
the automotive and building industries to delay the start and spread of fire.

Biography
Suoware is currently working at the Department of Mechanical Engineering Technology, Federal Polytechnic Ekowe, Nigeria.

Meet the nature’s pick-up resonances induced by the simple stark-effect
Chi Yu Hu
California State University, USA

Abstract
For more than half a century this simple universal phenomenon had been hiding behind insufficient computation power. For the first
time in 2012, this resonance revealed itself in a large 6 open channel calculations using the Faddeev-Merkuriev equation.
We will use the d-d fusion on Pd lattice as an example to show how this resonance works. There are many previous unexplained phenomena
that are produced by the pick-up resonance. A very useful application of such resonance could be in the medical field. We will discuss the
possibility of using this mechanism to control the Covid-19 virus and cure cancer cells.

Biography
Chi Yu Hu is an Emeritus Professor in the Department of Physics and Astronomy California State University at Long Beach. She has
completed her PhD in 1962 at MIT Cambridge and as an assistant professor at 1963. She has extended her valuable service in this research
field for several years and has been a recipient of many award and grants. Her international experience includes various programs,
contributions and participation in different countries for diverse fields of study. Her research interests reflect in his wide range of
publications in various national and international journals.
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Periodic metamaterials for vibration isolation of engineering structures
Yi-Lung Mo
University of Houston Cullen College of Engineering, USA

Abstract
Most of engineering structures are required to have vibration design. Vibration isolation systems for engineering structures currently
under development employ high‐damping rubber bearings, lead rubber bearings, or friction pendulum bearings. These systems are
effective in reducing the damaging effects of the horizontal components of a vibration, but they are not well suited for protection against
the vertical components of dynamic loads. Current vibration isolation systems also cause large relative horizontal displacement between
the foundation and the supported structure, which occurs during a vibration event, further complicating the design. A gap, sometimes
called a moat, is usually provided between the isolated structure and the surrounding non‐isolated structures to avoid hammering. The
need for a moat, however, requires very careful design detail to avoid any rigid connection between the isolated and non‐isolated portions
of the structure throughout its lifetime. A design that eliminates the need for such design restrictions would be very attractive.
This lecture will present an attempt to overcome the disadvantages existing in current vibration isolation systems by developing innovative
periodic metamaterial‐based vibration isolators. These periodic metamaterial‐based vibration isolators, in effect, use the foundation of
the engineering structure as the base isolation system. The foundation is made of a new material, called periodic metamaterial, which can
block, or reflect, the damaging vibration motion being transmitted to the engineering structure. Both the analytical and experimental
studies have been performed to demonstrate the feasibility and effectiveness of the proposed periodic metamaterial‐based vibration
isolators. Guided by solid state physics, the periodic metamaterial‐based vibration isolators can be made by the periodic metamaterial
to exhibit special characteristics that are useful in resisting the vibration waves imposed on engineering structures from vibration
disturbances. Possessing distinct frequency band gaps, this periodic metamaterial will block, or reflect, the incoming vibration motion
with the frequencies falling between these gaps. The frequency band gaps in the x, y, and z directions can be controlled by their design and
manufacture, exactly what is needed for periodic metamaterial‐based vibration isolators. One can properly design the frequency band
gaps to match the fundamental frequency of the vibration so that its dynamic response will not be amplified; alternatively, one can design
the frequency band gaps to match the strong energy frequency components of the vibration. Periodic metamaterial‐based vibration
isolators have been proposed for engineering structures to mitigate the potential damage caused by the vibration and to increase the
safety margin of the engineering structures. Also, periodic metamaterial‐based vibration isolators can enhance the design of standard
engineering structures, which can be licensed and built at lower costs. A diverse team has been formed in this study, with participants
from the University of Houston, University of Texas at Austin, Argonne National Laboratory, Electrical Power Research Institute, and
the National Center for Research on Earthquake Engineering (NCREE), Taiwan. The analytical work and experimental program are the
joint responsibility of the participating institutions. A review panel from US Department of Energy, University of Illinois at Urbana–
Champaign, Lehigh University and Maffei Structural Engineering has formed and has reviewed this innovative project and has observed
the shake table tests. The proposed periodic metamaterial‐based vibration isolators for the engineering structures have been tested at the
NCREE using the shake table. The test results have been used to verify the design theory and design procedures of periodic metamaterial‐
based vibration isolators suitable for engineering structures.
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Innovation in nanoscience to develop new thermoplastic composite for advanced applications
Xiang Zhang1*, Jian Wu2 and Xueqin Yang3
Cambridge Victoria College, United Kingdom
Sinano of Chinese Academy of Sciences, China
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Abstract

Where should we be looking to in 2020 and beyond? In order to move materials science into new territory material scientists should be
thinking about materials in a new way: Size matters and study of material structures begin at the atomic level. Accurately establishing
the relationship between material nanostructures (starting at the atomic level) and their properties should be of utmost importance.
While the term “Nanotechnology” has become extremely prevalent in the past few decades and is associated with its own branch of
technological development, “Nanoscience” in general has seen far less use. Material structures and properties from the atomic to micro
scales are generally still poorly investigated and understood, which has become a bottleneck for not only material science, but also
technological development and engineering in general.
A new family of composites are being utilized in the design and development of nanostructured thermoplastic based carbon fibre
or carbon nanotube composites which forgo epoxy resin based thermosetting. These composites are lightweight, extremely strong,
tough and have radiation shielding properties giving them potential applications in the aerospace and defense industries. Poly(etherketone-ketone) (PEKK) thermoplastic Carbon Fibre (CF) and Carbon Nanotube (CNT) composites, as a new generation of lightweight
high performance composites: have recently been developed. In this presentation, we will introduce and discuss (a) new theory of
nanomechanics and nanofracture mechanics, (b) molecular interactions between PEKK and CF and CNT, (c) theoretical and experimental
mechanical properties and (d) characterization of the new PEKK thermoplastic composites for aerospace application and evaluation
under extreme aggressive conditions. Among high performance thermoplastic, PEKK has recently been receiving great attention over
poly(ether-ether-ketone) (PEEK) because PEKK exhibits better mechanical properties than PEEK. More importantly when consider
aerospace and areophane applications, thermoplastic PEKK composites have much better performance over its thermosetting epoxy
counterparts for longer term shelf-life and under fatigue and more serious aggressive conditions.

The implications of substrate advancements in the automotive industry
Ryan Mandell
Mitchell International, USA

Abstract
The global automotive industry has been on the leading edge of utilizing advanced, lightweight materials to improve both safety and fuel
economy on today’s vehicles. The use of advanced materials has progressed exponentially over the past five years and continues to evolve
rapidly. While the reliance on such materials is exciting from a number of perspectives, it comes with risks to the global automotive
ecosystem. This talk will focus on the recent developments in multi-substrate vehicle construction as well as the potential future of
electrification and the reliance on advanced lightweight materials in addition to the risk factors associated with a migration away from
mild, cold rolled steel.
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Computer analysis of the microporous structure of activated carbons prepared from
plant materials by chemical activation
Mirosław Kwiatkowski
AGH University of Science and Technology, Poland

Abstract
The work presents results of the analysis of the porous structure of activated carbons obtained from plant materials by chemical activation
with potassium hydroxide. The aim of the research was to evaluate the impact of the hydroxide to biomass mass ratio on the microporous
structure of the obtained activated carbons. The calculations were carried out using the BET and DR methods, as well as the new LBET
method with the unique fast multivariant identification adsorption systems procedure. The obtained results of the research highlighted the
significant potential of the production of activated carbons with very high adsorption capacity and large specific surface area from plant
materials, by chemical activation with potassium hydroxide. Moreover the presented research yielded a broad spectrum of information
and shed a new light on the issues pertaining to the assessment of the effect of carbonaceous adsorbent production technology on the
obtained parameters of the porous structure.

Spin-dependent electron transport in magnetic semiconductor EuO and related interfaces
Jinke Tang1*, Gaurab Rimal2, Narendra Shrestha1, Joseph R. Murphy1, Subash Kattel1, William
D Rice1
University of Wyoming, USA
Rutgers University, USA
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Abstract
Spin-orbit coupling has received an increased attention due to the fascinating physics it generates. Europium Monoxide (EuO) with
electronic bandgap of 1.1 eV and Curie temperature of 69 K has also attracted a great deal of attention in spintronic research due to its
unique ferromagnetic and semiconducting properties. We have prepared Pt/EuO multilayered thin films on Si (001) substrate by Pulsed
Laser Deposition (PLD) using Europium (Eu) metal as a target. Using a Physical Property Measurement System (PPMS), we have studied
the magnetic and transport properties of the films. The magnetic data shows enhanced Curie temperature to 140 K, characteristics of
oxygen deficient samples. The transport measurements reveal the metal-insulator transition below 70 K associated with the ferromagnetic
ordering of EuO. We have found an unusual enhancement of the magnetic anisotropy at the Pt/EuO interface from the bulk value of EuO,
which may result from strong spin-orbit coupling across the interface. We are currently investigating if this large anisotropy is intrinsic
to EuO, or associated with the spin-orbit torque exerted on EuO by the spin current generated in heavy metal Pt. The angle dependent
Magnetoresistance (MR) exhibits behaviors that cannot be explained solely on the basis of Anisotropic Magnetoresistance (AMR) of
EuO, rather it exhibits strong angular dependence as the magnetic field H is rotated from in-plane to perpendicular-to-plane while
keeping H perpendicular to the current – a feature consistent with spin hall magnetoresistance (SMR). We discuss the possible origins of
the angular dependences by considering the strong spin-orbit coupling present in the system, spin Hall effect, magnetic proximity effect,
the properties of the Pt/EuO interface and the hetero-structure of the films.
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Innovative surface engineering of maghemite iron oxide nanoparticles (NPs – effective biologically active nanoscale functional systems (gene silencing, photodynamic
therapy, magnetic targeting)
Jean-Paul Lellouche*, Yifat Harel-Ashkenazy, Orit Shefi, Elina Haimov-Talmoud and Shulamit Michaeli
Bar-Ilan University, Israel

Abstract
Iron oxide (FexOy) Nano Particles (NPs) are widely used in numerous biotechnology applications (magnetism-driven cell separation/
cell tracking, magnetic field-guided drug/gene delivery, non-invasive tissue MRI, anti-cancer hyperthermia). But serious drawbacks like
challenging detrimental NPs aggregation and controlled NPs surface functionalization versatility request quite innovative solutions.
Our recent R&D works in this field discovered/concerned a novel method/concept for promoting (i) the effective anti-aggregation control
of 5.0-6.5 nm-sized hydrophilic super-paramagnetic maghemite (ζ-Fe2O3) NPs, and (ii) its successful use for NPs functionalization/
versatile NPs surface engineering toward siRNA-mediated gene delivery/silencing cancer therapy-relevant applications. Such an
innovative NPs surface engineering methodology exploits a controlled Design Of Experiment globally optimized high-power ultrasound
(US)-assisted lanthanide metal Ce(III/IV) cation/complex doping of the NPs surface towards 45/50 nm-sized (DLS) maghemite NPs. This
nanofabrication led to highly positive hydrophilic non-aggregated stable NPs (+41.0-+50.0 mV ζpotential range). This powerful Ce3/4+
cation/complex-doping process enabled (i) an effective charge control of potential NPs aggregation, (ii) the full NPs water compatibility
for biological applications, and finally (iii) the effective development of quite versatile surface engineering chemistries using its Ce3/4+
cation/complex-based coordination chemistry involving any Lewis basis biomolecule/organic species (hyaluronic/alginic acids, 25 kDa
polyethyleneimine, photodynamic therapy-enabling species, etc.), - covalent binding enabling 2nd step chemical derivatizations (NPs
cancer cell targeting).
For example, such a versatile NPs surface engineering enabled the discovery of specifically chemically modified innovative high-MRI
contrast ζ-Fe2O3 NPs that disclosed powerful anti-ovarian (tumor progression stopping) via specific effective PLK-1 siRNA delivery
together with general anti-cancer cell activities (in vitro/in vivo PDT-based output).

Bovine pericardium membrane, oral mesenchymal stem cells and ascorbic acid: A
new tool in translational medicine
Jacopo Pizzicannella
“Ss. Annunziata” Hospital, Italy

Abstract
Recently, the development and the application of 3D scaffold able to promote stem cell differentiation represented an essential field of
interest in regenerative medicine. In particular, functionalized scaffolds improve bone tissue formation and promote bone defects repair.
This research aims to evaluate the role of Ascorbic Acid (AS) supplementation in an in vitromodel, in which a novel 3D-scaffold, bovine
pericardium collagen membrane called BioRipar (BioR) was functionalized with human Gingival Mesenchymal Stem Cells (hGMSCs).
As extensively reported in the literature, AS is an essential antioxidant molecule involved in the extracellular matrix secretion and in the
osteogenic induction. Specifically, hGMSCs were seeded on BioR and treated with 60 and 90 μg/mL of AS in order to assess their growth
behavior, the expression of bone specific markers involved in osteogenesis (runtrelated transcription factor 2, RUNX2; collagen1A1,
COL1A1; Osteopontin, OPN; bone morphogenetic protein2/4, BMP2/4), and de novo deposition of calcium. The expression of COL1A1,
RUNX2, BMP2/4 and OPN was evaluated by RT-PCR, Western blotting and immunocytochemistry, and proved to be upregulated. Our
results demonstrate that after three weeks of treatment AS at 60 and 90 μg/mL operates as an osteogenic inductor in hGMSCs. These
data indicate that the AS supplementation produces an enhancement of osteogenic phenotype commitment in an in vitro environment.
For this reason, AS could represent a valid support for basic and translational research in tissue engineering and regenerative medicine.
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Copper oxide coupled titanium dioxide (CuO/TiO2) nanocomposite photocatalyst for
degradation of various dye
Mohd Hasmizam Razali*, Alina Irwana Muhamad A’srai
University Malaysia Terengganu, Malaysia

Abstract
Copper Oxide Coupled Titanium Dioxide (CuO/TiO2) nanocomposite photocatalyst was synthesized was characterized by using FourierTransform Infrared Spectroscopy (FTIR), X-ray diffraction analysis (XRD), Scanning Electron Microscopy (SEM), Thermogravimetric
analysis (TGA), Brunauer, Emmett, teller (BET) and UV-Visible Spectroscopy. Spectra obtained from FTIR have proved that there are
existence of O-H stretching, O-H vibration and metal-O bond that correlates to the functional groups of the samples. As affirmed by XRD
analysis, crystalline rutile TiO2 phase was obtained for pure TiO2 samples. Rutile TiO2 phase is remained and additional peaks belong
to copper oxide was observed for copper oxide coupled TiO2 nanocomposite photocatalyst sample. This finding suggesting that copper
oxide was successfully loaded onto TiO2. Morphological study from SEM shows the presence of short rod-like particles of copper oxide
and agglomerated TiO2 bulk particles. TGA results show that pure TiO2 and CuO were thermally stable as only 6.5 and 6.8 % weight
loss, respectively due to the water removal. BET surface area for CuO, TiO2 and CuO coupled TiO2 nanocomposite photocatalysts were
20.50 m2/g, 15.26 m2/g and 17.13 m2/g, respectively. Higher photocatalytic degradation of methyl orange (MO), methylene blue (MB),
Rhodamine B were obtained using CuO/TiO2 nanocomposite. The nanocomposite shows higher photocatalytic activity than pure TiO2
and single CuO after 3 hours reaction. This is probably due to the synergy effects of TiO2 and CuO nanoparticles which could enhance
the surface area, promotes electron-hole separation and decelerates the charge carrier recombination.

